Abstract. The Pasadena seismograms of the Mongolian earthquake of December 4, 1957, were studied. Mantle Rayleigh waves Rs, R4, R•, and R8 were separated, digitized, filtered, and Fourier-analyzed. After the evaluation of the phase velocities and the absorption coefficients from amplitude ratios Rs/R• and R4/R8 the directivity was computed from the amplitude ratio of R•/R•. A fault of 560 km, with an azimuth of 100 ø, and a rupture velocity of 3.5 km/sec gave the best fit to the observed directivity. Auxiliary data from aftershock distribution, initial motions, air waves from the main shock, and geological surveys of the fault area seem to support these findings. The phase spectra of R8 and R• were corrected for the propagation phase and the instrumental phase shift to obtain the initial phases at the source. A rough estimate of the depth of faulting is obtained on the basis of the calculated strain release and observed displacements atthe fault.
gration involved in Fourier analysis, the data were analyzed using both mo.dified trapezoidal rule and Filon's method [Tranter, 1956] They were present in the data regardless of the method of analysis, filtering, and detrending. It is also highly improbable that random noise will fit the predicted theoretical scheme. Initial phases. The initial phase of a seismic source is defined as the phase spectrum of its time function (that is, the phase of its Fourier transform). In the case of a finite moving source the initial phase will incorporate an additional 
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A graphical display is given in Figure 12 . Some immediate conclusions may be drawn from this figure:
1. The finiteness effect was smaller than that predicted by the theory. As a result the initial phases of R3 and R4 fall close to each other. This occurred mostly in the frequency band for which the observed directivity disobeyed the theoretical predictions. 2. The initial phase does not seem to be constant for this earthquake. Results for the Alaskan earthquake of July 10, 1958 [Brune, 1961] ima of spectra, and the phases are ill-behaved at these points. As the order of the Rayleigh wave passage increases, the signal-to-noise ratio decreases, and the errors increase, decreasing the reliability from R, to R6. The effect of the error on amplitudes is of no great significance in our case. However, in dealing with the phases we need much greater accuracy, and this limits the frequency range where the phases are reliable. Fortunately, the phase velocity is a slowly varying function of phases, and any error made in the phase results in a small error in phase velocity. For example, at the period of 100 seconds, if the phase has an error of -----,•, the error in phase velocity will be ---+0.02 km/sec, or less than -----0.5 per cent. 
